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Glossary of terms

Census (also called as population census) is
the process of collecting, compiling, analyzing
or otherwise disseminating demographic,

economic and social data pertaining at a
specific time, to all persons in a country or a
well-defined part of a country. As such, the
OSyadzz LINPOARSa |
population and housing at a given point of
time.

Census house is a building or part of a
building used or recognized as a separate unit
because of having a separate main entrance
from the road or common courtyard or
staircase etc. It may be occupied or vacant. It
may be used for a residential or non
resicential purpose or both. If a building has a
number of Flats or Blocks/Wings, which are
independent of one another having separate
entrances of their own from the road or a
common staircase or a common courtyard
leading to a main gate, these will be
consideed as separate Census houses.

Censustowns are places that satisfy the
following criteria are termed as census towns
a) A minimum population of 5000 b) At least
75% the male main working population
engaged in nosagricultural pursuits c¢) A
density of population of at least 400 per
sg.km.

Congestionfactor refers to the percentage of
households in which each married couple
does not have a separate room to live. These
are usually households with one or more
married couples sharing room with a person
aged12 years or more.

Consumer price indexis a comprehensive
measure used for estimation of price changes
in a basket of goods and services
representative of consumption expenditure in
an economy is called consumer price index

Dwellingis defined as a setfdiving quarters.
Two types of dwelling are identified in the
Census
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Collective dwellings are institutional,
communal or commercial in nature.

Private dwellingsefer to a separate set of
living quarters with a private entrance
either from outside the hilding or from a

ay I LJagemmon hals lohby destilgyle @5 s@INBYQ 4

inside the building.

Economically  weaker section (EWS)
households are defined as households having
an annual income up to Rs 3,00,000 (Rupees
Three Lakhs). States/UTs shall have the
flexibility to redefine the annual income
criteria as per local conditions in consultation
with the Centre.

Floor area ratio (FAR)s the relationship
between the total amount of usable floor area
that a building has, or has been permitted for
the building, and the totaarea of the lot on
which the building stands. This ratio is
determined by dividing the total, or gross,
floor area of the building by the gross area of
the lot. A higher ratio is more likely to indicate
a dense or wurban construction. Local
governments us FAR for zoning codes.

Lower income group (LIGhouseholds are
defined as households having an annual
income between Rs 3,00,001 (Rupees Three
Lakhs and one) up to Rs.6,00,000 (Rupees Six
Lakhs). States/UTs shall have the flexibility to
redefine the annukincome criteria as per
local conditions in consultation with the
Centre.

Habitat is a place or environment that is
conducive to growth and provides controlled
comfortable physical environment for the
inhabitant.

Householdis usually a group of persons wh
normally live together and take their meals
from a common kitchen. The persons in a
household may be related or unrelated or a
mix of both. However, if a group of unrelated
persons live in a Census house but do not take
their meals from the common kiten, then
they will not collectively constitute a
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household. Each such person should be
treated as a separate household. The
important link in finding out whether it is a
household or not is a common kitchen. There
may be one member households, two
member households or mulimember
households. There are three types of
households namely:

Normal households usually a group of
persons who normally live together and
take their meals from a common kitchen.

Institutional householdcomprises a group
of unrelated persons who Ilive in an
institution and take their meals from a
common kitchen. Examples of Institutional
Households are boarding houses, messes,
hostels, hotels, rescue homes, observation
homes, beggars' homes, jails, ashrams, old
age homes, children horse orphanages,
etc.

If in a building which is occupied by an
Institutional Household, the families of the
warden and peon are also living in
separate Census houses and cooking for
themselves separately, theeach family
will be treated as a separate housst
and the houses occupied by them will be
treated as separate Census houses. In this
situation there will be one building, three
Census houses and three households, i.e.,
one Institutional Household and two
Normal Households.

People staying in aormal fouseholdmay
be related or unrelated or a mix of both,
whereas in aninstitutional householdhe
persons are unrelated.

Houseless dusehold do not live in

buildings or ensus houses but live in the
open or roadside pavements, under fly

overs and staircas, or inthe open in

places of worship, mandaps, railway
platforms, etc., are to be treated as
Houseless households.

Housing demands a market driven concept
and relates to the type and number of houses
that households will choose to occupy based
on preference and ability to pay.
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Housingneedis an indcator of existing deficit.
The number of households that do not have
access to accommodation and are currently in
homeless conditions, without a shelté4rouse
are households that account for housing need.

Housing shortages defined as the number of
households in need of a shelter/ house and
the households who need &vable house.
Housing shortage includes household#lj in
obsolescent houses, neserviceablekatcha
house, congested houses needing nesuses
and households that are in homeless
conditions.

Housingstock is the total number of dwelling
units constructed in a defined area is defined
as housing stock. This will include occupied
and vacant houses

Migration rate is taken as the ratio ofotal
migrants counted in the Census to its total
population multiplied by 1000. While
discussing the migration result, the term
population mobility is taken as a synonym to
migration rate.

Obsolescence Factdn housing is defined as
the reduction in the sefulness or desirability
of a house because of its outdated design
feature or condition, usually one that cannot
be easily changed. The first component of
unacceptable housing is non serviceable units.
The second component is obsolescent units
which can e (a) all bad houses that are less
than 40 years of age and (b) all houses aged
80 years or more

Out growth should be a viable unit such as a
village or part of a village contiguous to a
statutory town and possess the urban
features in terms of infrastruare and
amenities such as pucca roads, electricity,
taps, drainage system, education institutions,
post offices, medical facilities, banks etc.
Examples of out growths are railway colonies,
university campuses, port areas that may
come up near a city ortatutory towns
outside its statutory limits but within the
revenue limit of a village or Vvillages
contiguous to the town or city.
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Pradhan Mantri Awaas Yojana (PMAWas
launched in June 2015 as a social welfare
flagship program with an aim to provide
affordable housing to urban poor. Under
PMAY, it is proposed to build 2 crore houses
for urban poor including EWS & LIG in urban
areas by the year 2022 through a financial
FaaAradlyosS 27 H
central government.

This Mission has fowomponents:

a) Insitu Slum Redevelopment with private
sector participation using land as resource

b) Affordable Housing through Credit
Linked Subsidy

c) Affordable Housing in Partnership with
private and public sector

d) Beneficianfed house construction
/enhancement.

Rajiv Awas Yojana (RAY) wamn Indian
government program that attempted to help
slum dwellers gain appropriate housing and
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address the processes by which slums are
created and reproduced. It was introduced by
the Indian government's Ministrgf Housing
and urban poverty Alleviation, which ran from
2013 to 2014. The scheme aimed to make
India slumfree by 2022 by providing people
with shelter or housing, free of cost.

Pon O0OAffA2Y0
Slum for the purpose of Census, has been

defined as residential areas whedwellings
are unfit for human habitation by reasons of
dilapidation, overcrowding, faulty
arrangements and design of such buildings,
narrowness or faulty arrangement of street,
lack of ventilation, light, or sanitation facilities
or any combination of tbse factors which are
detrimental to the safety and health.

TNRY

Urban agglomeration is a continuous urban
spread constituting a town and its adjoining
urban out growths or two or more physically
contiguous towns together with or without
urban out growths osuch towns.

Urban area comprises statutory towns,
Census towns, and outgrowths
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List of abbreviations

10-YFP 10-Year Framework of
Programmes

AAC Autoclaved aerated concrete

AEGR Average Annual Exponential
Growth Rate

AHIP Affordable Housing in
Partneaship

AHP Affordable Housing in
Partnership

AMRUT  Atal Mission for Rejuvenation
and Urban Transformation

AP Andhra Pradesh

APHB AP Housing Board

APL Above poverty line

APRSCL Andhra Pradesh Rajiv Swagruhe
Corporation Limited

APSHCL Andhra PradesiState Housing
Corporation Limited

BCA Building and Construction
Authority

BDA Bangalore Development
Authority

BEES Building for Environmental and
Economic Sustainability

BIM Building Information Modelling

BMRDA  Bangalore Metropolitan Regiona
Dewelopment Authority

BMTPC  Building Materials & Technology
Promotion Council

BPL Below Poverty Line

BREEAM Building Research Establishmer
Environmental Assessment
Method

BSUP Basic Services for Urban Poor

C&D Construction and Demolition

C&DMA  Cammissioner and Director of
Municipal Administration

CBRE Commercial Real Estate Service

CEF Connecting Europe Facility

CEPT Centre for Environmental
Planning and Technology

CPF Central Provident Fund

CPWD Central Public Works Departmel

CRSBS  Cerire for Research on
Sustainable Building Science

CsO Central Statistics Office

DRI Differential Rate of Interest

DST Decision Support Tool

DU Dwelling Unit

ECBC Energy Conservation Building
Code

ECBC Energy Conservation Building
Code

ECBC Enery Conservation Building
Code

EEFP Energy Efficiency Financing
Platform

EPI Energy Performance Intensity

EPS Expanded Polystyrene

ERG Environmental Reference Guide

LCI Life Cycle Inventory

EVALOC Evaluating LovCarbon
Communities

EWS Economicdy Weaker Section

FAQ Frequently Asked Questions

FAR Floor Area Ratio

FEEED Framework for Energy Efficient
Economic Development

FSI Floor Space Index

FYP Five Year Plan

GBCSA  Green Building Council South
Africa

GDP Gross domestic product

GERES  Groupe Energies Renouvelables
Environnement et Solidarites

GFRC Glass fiber reinforced concrete

GHG Greenhouse Gas

GIM Green India Mission

GJ Gigajoules

GRIHA Green Rating for Integrated
Habitat Assessment

GRIHA GRIHA the National Ratig

NRS System

HAPI Management of Housing
Performance Information

HDB Housing & Development Board

HFA Housing for All Scheme

HIG High Income Group

HKBEAM Hong Kong Building

Environmental Assessment
Method
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HMDA Hyderabad Metropolitan MoHUPA Ministry of Housing and Urban
Development Autbrity / MHUPA Poverty Alleviation
HRIDAY National Heritage City MSAHPU Model State Affordable Housing
Development and Augmentation A Policy for Urban Areas
Yojana MTEE Market Transformation for
HUDCO Housing and Urban Developmer Energy Efficiency
Corporation NAPCC National Action Plan on Climate
IAY Indira Awaas Yojana Change
IGBC Indian Green Building Council NAPCC National Action Plan on Climate
IGBGCII  Indian Green Building Council Change
(IGBC), part of the Confedéien NCAER  National Council of Applied
of Indian Industry (CII) Economic Research
IHSDP  Integrated Housing and Slum NGO Non Government Organisation
Development Programme NHB National Housing Bank
IIEC International Institute for Energy NMEEE  National Mission for Enhanced
Conservation Energy Efficiency
IITD Indian Institute of Technology NMSH National Mission on Sustainable
INDC Intended Nationally Determined Habitat
Contribution NSDP National Slum Development
INR IndianRupee Programme
IPE International Panel of Experts NTFP non-timber forest produces
ISHUP Interest Subsidy Scheme for NUHHP  National Urban Housing and
Housing the Urban Poor Habitat Policy
JNNURM Jawaharlal Nehru National Urba NURHP  National Urban Rental Housing
Renewal Mission Policy
KHB Karnataka Housing Board O&M Operation & Maintenance
KRNK Karnataka Rajya Nirmana Kendi PAT Perform, Achieve and Trade
KSCB Karnataka Slum Clearance Boat Scheme : :
KUIGC Karnataka Urban Infrastructure PMAY Pradhan Matri Awaas.YOJana
Development & Finance PMGAY Pra_ldhan Mantri Gramin Awaas
Corporation Yojana _
LCA Life Cycle Assessment PNG Papua New Guinea
LCCA Life Cycle Cost Analysis PPP Publieprivate partnership
LEED Leadership in Energy and PPPP Public Private People
Environmental Design Participation
LIG Lower income group PRI Panchgyatl Raj !nstltutlons
MaSSHIP Mainstreaming Sustainable Soci PVC Poly Vinyl Chloride
Housng in India project R&D Research & Development
MEPMA  Mission for Elimination of RAY RajivAwas Yojana
Poverty in Municipal Areas RCC Reinforced Cement Concrete
mha Million Hectares RGRHC  Rajiv Gandhi Rural Housing
MND Ministry of National Corporation
Development RICS Royal Institution of Chartered
MNP Minimum Needs Programme Surveyors
MNRE Ministry of New and Renewable RRY Rajiv Rinn Yojana
Energy SC/ST Scheduled Castes and Schedule
MoER.CC Ministry of EnvironmenEorests Tribes
and Climate Change SCM Smart Cities Mission
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SDG Sustainable Deelopment Goals UNEP United Nations Environment

SEPF Slovenian Environmental Public Programme
Fund UN- United Nations Habitat

SHD Sustainable Habitat Division Habitat

S Sustainability Index up Uttar Pradesh

SIDBI  the Small Industries USAD  United States Agency for
Development Bank of India International Development

SPR Singapore Permanent Resident uTt Union Territory

STBA Sustainable Traditional Buildings VAMBAY Valmiki Ambedkar Awas Yojana
Alliance ZEB Zero Energy Building

SVA Small Versatile Affordable GRIH

GRIHA

TERI The Energy and Resources
Institute

ULB Urban Local Bodies

ULCRA Urban Land Ceiling and

Regulation Act
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Executive Summary

sustainability into low-income housingand
the development oftools to help in making

While more often than not, WK 2 dziish y 3 §uch decisions.The reportis alsodeveloped

defined as a basic need which provides a
family accesdo shelter and basic amenities,
also enabling the creation of demand for
resources physical nfrastructure, labour,
technology finance and land Housingis a
physical manifestation of social and cultural
practicesand forms an integral parbf the
assessment of the development and health of
an economy. Thus housing refers not only to
the physical structure of a house but its
forward and backward linkages job creation,
resource requiremens, institutional and
regulatory systems, supporting infrastructure,
servicesand social cohesion.

The 10YFF dzy RSR LINR 2SOl
Sustainable Socialddsing in India (Ma§ | Lt 0
is designed to build upon the wopkeviously
undertakenin the field of sustainable social
housing globally and India in particubahile
recognizing the priorities set by the
Government of India, as well as their inherent
condraints.

All consortium partners have been working in
the field of construction supply chain,
integration of sustainability principles in
buildings, building rating systemdjousing
policy advice tgovernmentswith the goal of
integrating sustainability pinciplesin housing
sectors the world overThe present studys
constituted ofl y
social housing provision in Inglithe response
with which India has met this challenge in the
past, how it translated into state level
regponses, and what could be learned from
national and international case studie®
LRaAGAGStE e AyTFtdzSyOS
prerogative to provide housingfor all. The
study provides to the MaSHIP project
background evidenceon and insightsinto
policy drivers (and barriers) for integrating

Xiif Page
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to form a standaloneoutput in itsown right.

z

¢CKS NBLRZNI O2yOf dzRSa GKI G
60S | Y2NB dzaS¥FdA 0 SNY
K2dzaAy3aQ Ay (GUKS LYRALY
the term for this purpose. A historical
retrospective of urban development, and in
particular  housingelated policies and
programmes in India over the last half century
2dzif AySa NBOddINNAYy3I WiKSYS
response to the housing challenge, while

pointing out their substantial, yet still

insufficient impact.In addition, the lack of
development ofurban development policies

through the lens daflimateresilience or more

u
02

& SPecifically greggucs, gfjeigneythis project

gaims to highlight sucpoliciesthat call of a re

look through these approaches

Furthermore, the housing deficit and status of
social housing at state level is examinadhile

FAOS WKAIK LINA2NRGEeQ adl
suitable for further inclusion in the
RSOSt2LIYSy 27T GdKS LINR 2

Support Tool (DST) Existing building
sustainability assessment and benchmarking

tools similar to the DST are reviewed in an

effort understand common and unique

F LILINRF OKS&azX yR (2(fARSYGA
any can be foundin India in particuldrwhich

the DST could potentially fill. Lastly,

K2 dza A
profiled to highlight influencing factors
O2y iNROGdzGAY3I (2 LINR2SOGQ:

level of sustainability. The case of Singapore is
usedin particularto outline the interplay of
policy measures, national legislation and
regulation asswely gsgagvgeacy gnd rginipg |
STFF2NI a 02 AYyONBSI as
sustainability, while acknowledging the
inherent differences between the Indisand
Singaporean context.

é;\
(i KS
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The graph below illustrates the general
outline of the report, leading to the
recommendations providedéh the conclusion
section

Throughout the report, is used

to highlight particulanotable observations

Brief description of the main chapters can be
seen in the table below.

The LYRAFQa NBft SOyl O2YYAlGYSyiGa dzyR

Aspiration Development, the Paris Agreement and the New Urban Agenda are b
outlined.

The Reality The current site of the Indian housing sector is described, with a focus
Economically Weaker Sections (EWS) andlboame Groups (LIG).

National National housing policies and programmes in India are summarised with a

Response on those impacting social hougjimnd resource efficiency in the last decade.

Statelevel The housing deficit is disaggregated by state. Five states are selected for ¢

Response detailed analysis of their individual responses to the housing challenge.

Tools Building sustainabilitassessment and benchmarking tools at the national .
international level are outlined, including their discerning characteristics
uptake.

Y. Sad LYGSNYyFragaAz2ylrt |yR ylILGA2yFt LINR2SOI

t N} O0 A one example Singapore at national programme level.

Limitations  Limitations of the report are briefly outlined.

Takehome FAaSR 2y (GKS & dzR& GnomeTesspriz oy libth the preiket

Lessons project and the provision of sustainable social housingda are presented.

State A housing data collection for five selected states is presented in the Annex.

Profiles

xii| Page
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1. The Aspiration :
Commitments

On an international level, three major
agendas have been supported by the
Government of India which havebearing on
urban development in general as well as
climate change mitigation and resource
efficiency in particular: the 2030 Agenda for
Sustainable Development, the Paris
Agreement and the New Urban Agenda.

1.1 The2030 Agenda for Sustainable
Development

The 2030 Agenda for  Sustainable
Development, the implementation of which
officially began on 1 January 2016, is a plan of
action based on 17 Sustainable Development
Goals, many of which relate to the objectives
of this project. Below a list of Sustainable
Devdopment Goals and targets and how they
relate to thepresentproject (United Nations,
2016)

Goal 7: Ensure access to affordable, reliable,
sustainable and modern energy for all

While the proportion of the population in
Southen Asia with access to electricity has
increased from 63% to 79% between 2000
and 2012, a substantial proportion is still
being left out. In addition, 80% of those who
gained access to electricity since 2010 were
urban dwellers, highlighting at the sameng
the need for energy efficiency interventions in
the urban domain. In addition, energy
intensity, calculated by dividing total primary
energy supply by GDmas been falling in
Southern Asia between 2000 and 2012 from
6.8 to 5.4 mega jouleper 2011 US dllars
PPP. Thisindicator is, however, not falling

! Purchasing power parity
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fast enough, with substantial impacts on the
achievemenbf other SD&3.

Goal 8: Promote sustained, inclusive and
sustainable economic growth, full and
productive employment and decent work for
all

Labar productivity (GDP per worker) in
Southern Asia is growing but remains low with
3.5 constant US dollars, compared to 68.2 US
dollars in developed regions. Considering the
K2dzaAy3a aSOG2N) 6SAy13
industry, the potential for local econam
development in associated construction and
service industries is substantial.

Goal 9: Build resilient infrastructure,
promote inclusive and sustainable
industrialization and foster innovation

The construction market in India is forecast to
become the worldL s third largest by 2022
(GlobalConstruction Perspectives and Oxford
Economics2013). The sector is expected to
grow at a rate off013). The sector is expected
to grow at a rate ofadlemand (DMG Events,
2015) and enhanced proposespending of
USD 1 tilion in the 12th fiveyearplan period.
Oveall residential construction demand is
expected toincrease more than fourfold by
2030 from its 2005 level. In addition,
switching to more energy efficient
construction technologies, once identified,
will contribute towards further reducing
carbon dioxi@ emissions per unit of value
added a process which has already seen a
14% reduction between 2000 and 2013.

Goal 11: Make cities and human settlements
inclusive, safe, resilient and sustainable

Goal 11 represents the biggest alignmeuith
this projedi @ ¢ NBHSG MMoOM
ensure access for all to adequate, safe and
affordable housing and basic services and
dzLJANI RS af dzvaé o 2KAf S
India has allocated tremendous resources to

? Sustainable development goals

4881 a
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achieving its share of this particular target,
the delivery of less sustainable housing still
represents a challenge to other sustainability
dimensions, which is where this project will
intervene. In addition, Target 11.c specifically
Orftta G2 a{ dzLLJ2 NI
including through financialand technical
assistance, in building sustainable and
NEaAAEASY o0dzAf RAy 3a
2 KIG O2yadAddzisSa |
odZAft RAYy3IQ FyR G2 @KIIQ
must be sustainable from a l#eycle
perspective, will alsde a direct contribution

of this project to this particular goal and
target.

Goal 12: Ensure sustainable consumption and
production patterns

The increase of the material footprint of nen
metallic minerals in developing regions
between 2000 and 2010 from &.to 6.9
kilograms per unit of GDP at constant 2005 US
dollars is an indicator that the increasing
development pressure marks the construction
industry as one of the primary battlegrounds
for this particular SDG.

Goal 13: Takeurgent action to combat
climate change and its impacts

Both Targegmo ®H G LYy G4 S3INIF GS
measures into national policies, strategies and

LX FyYyAy3E YR mMo®o a
awarenesgaising and human and
institutional capacity on climate change

mitigation, adaptation, irpact reduction and
SEFNIe oI NyAy3ae gAff 0
gAGK GKS O2YYAGYSydia
Intended Nationally Determined Contribution

(INDGz Ay Of dzRA y 3
on built environment actors for their
realization.
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1.2The Pari®\greement

The Paris Agreement, which entered into
force on November 4th, 2016, commits its
ratifying member countries to, among others,

f S FKZ2R8FEH2 UKD IV RNBNISs sA Y
65t 26

GSYLISNI GdzNBE G2 ¢Sttt S

industrial levels and to pursue efts to limit

dz8 AKESR 10255 N HEZNE YA iEWG I+ & & o
Wa daayiR dray Nt &

H SO SNB & Pt & Sy i
SV YEBESN T o R W kB
targets a 33% to 35% reduction in emissions

intensity per GDP compared to 2005 by 2030.

Some of the building related policies
highlightedin the INDC include the mandatory

use of fly ash within a 100km radius of

thermal power plants. The commercial

building sector is highlighted by reference to

the Energy Conservation Building Cq&BY;

GKAETS GKS Kz2dzaAy3d &aSO02N]
through NBFSNByYy OS G3esign LY RA I Q
Guidelines for Energy Efficient MeBitorey
Residential Buildings The importance of the
building sector as a whole furthermore
FSIFGdNBa o8 NEFSNByOS
building energy rating systefRIHA (Green
Rating for Integrated Habitat Assessment),
and the fact that, at the time, India had 2.68
oAt fA2Y radisred Tgiean bdlding A
Edhcd Xchods $,000 frdie¥tsd(Second largest in
the world), of which 600 are certified and fully
fuNctidNER. D SThe S imPaRdntl Ad#afence
0SG6SSYy GNBIAAGNI GA2YE
discussed in sectidh.2.20f this document

(e
NN

by

ghe M@qld RBank ynoteg fzthytatlagy @olifigab v
commitmgnt 3 g for & 2 @ﬂp@“% Q zand
implementation of the INDG3s ofNovember

Ly RAF Q& 2016, jspstill yory lew iRi5q dopfos pigA t &

Head of State level, inteministerial level,
parliamentary or Ministry leve(World Bank
Group, 2016) Nevertheless, sectorial
approaches to (I)NDC implementation are
receiving increased international attean,
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most recently at COP22 in Marrakesh, and
should be used as a leverage point for the
present project.

1.3The New Urban Agenda

The 2016 New Urban Agenda is the successor
document to the 1996 Habitat Agenda and is

AYyiSyRSR
which  will  set global standards of
achievement in sustainable urban
development, rethinking the way we build,

YEYyF38s FLyR fAGS Ay oA§%@%%ﬂﬂ%ﬁW9?ﬂ

the Third United Nations Conference on

Housing and Sustainable Urban Development,
Habitat Ill, heldn Quito, Ecuador, in October

of 2016. Other objectives of the Conference
were to secure renewed political commitment

for sustainable urban development, assess
accomplishments to date, address poverty
and identify and address new and emerging
challenges.

Buildings and housing construction feature
strongly in the document. Paragraph 73 calls
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| @rientedl yocuinedti A 2

a2 & dzLJLaahdhal  andizo local
governments, as appropriate, to develop
sustainable, renewable, and affordable energy,
energy efficient buildings and construction
modes, and to promote energy conservation
FYR STFAOASYyOe v¢
I Ol1y2¢6t SRISa GKS ySSR
use of natural resources and to focus on the
esourceefficiency of raw and construction
materials like concrete, metals, wood,
minerals, and land, establish safe material

evelopment of sustaina and resilien
buildings, prioritizing the usage of local, Ron
toxic and recycled materials, and lead
additve¥ NBS LI Ay (&

All the above instruments, while not legally
binding, exert international pressure to put
policies and tools in place for steering the
Indian social housing sector towards greater
sustainability.

{AYAL I N

lijes, and promote
bb I QE%?J,[R I G

FYR O2F GAY
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A

2. The Reality: (Social) gKEG O2yataiddziSa WHTT2NRI
. . ) listed in Table 1
Housing in India

In contrast to these comitments at both the SemanticallyhousingOF y 68 WI FF2 NRIE ¢
international and national level stands the  gnyincome level. For this reasothis project
current reality of adequate housing provision GAff dzi S GKS GSNY Wiz oA f

in India, which will be outlined in this chapter.  phoysing which serves the housing needs of
This constitutes the problem statement based  |ow-income groups with the provision of

on which responses have been formulated  ensuring access to  physical, social,

and implemated in the past. environmental and financial welileing.
2.1 Defining'8ocial Housir@n the Traditionally, social housing has Inedefined
Indian context as housing that receives some form of public

subsidy or social assistance, eithen the
Before an analysis of the status of social supply or demand sidéEuropian Union, 2013)
housing can be undertaken, the term needs to However, in the Indian context, it does not
O2yGSEGEZ GKS GSNY Wk TTRadRd inferSdo kot Aeibe/pafic shiphortY 2 NB
commonly us® U KFy Waz2OAlt KZdmd ¥a3dd the followiy Wbfinition of
government and external housing sector  gocial housingin the Indian context is put
analysts. The most common understanding of  fgnward.

Government Organisation 1 Size of DU for EWS: <30 sgm (Super-Bpilarea), for LIG
Pradhan Mantri Awaas Yojan 30-60 sgm, for MIG: 60120 sgm
(Ministry of Housing and Repayment of home loans in monthipstallments not

Urban Poverty Alleviation . .
Government Zf india) ’ exceeding 30% to 40% of the monthly income of the buy

Research Institute T t NPOA&AR2Y 2F WIFRSIljdzZd 4GS 3
Making Urban Housing Work ensuring security of tenure within the meansf the
in India(RICS, LEVVEL, CBRI e e
9 Affordable housing is thaprovided to those whose need
are not met by the open market

Private Sector Defined in terms of three main parameters
Affordable Housing; A Key 1 income level (independent variable)
Growth Driver in the Real 1 the sizeof dwelling unit(independent variable)

Estate Sector by KPMG 9 affordability (dependent variable)

Table 1 Definitions of affordable housing

4| Page
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Delivery Channel Gov Defined Annual HH Income Gov Defined Size of DU

LIG
Social
Housing
EWS
Income Segment Housing Segment

Figure 1 Definition of social housing as employed by
the present project

Asin most other parts of the worldin India
the Goernment is primarily focused on
housing provision for the lowancome while
the private sector caters to the middle-
income and highincome strata. In addition,
new forms of sociahousing, such akousing
provided through cooperatives community
groups, non-profit private firms and political
organizations other thanstate or national
governmentshave emerged

The definitions inFigurel can in addition be
supplemented with average per unit costs
While the Royal Institution of Cirtered
Surveyorg2010)listed the average price of an
EW$ housing unit(no floor area givent the
time at around INR 5 LaRfUS$7,352)and

3 Economically Weaker Sections
4Indiannumbering system equal to one hundred
thousand (100,000)

5|Page

7.41 million
(39.44%)

10.55 million
(56.18%)

Urban Housing Shortage (DUs)

that of an LIG housing unitat up to INR 7
Lakhs(US$10,30) Deloitte (2013)states that
low-income housing developers sell EWS5
houses at INR 140700/ sqft, or between
US$6,650 and US$8,070 for a 30m? dwelling
unit®. On the demand side, the affordability
condition is met ithe household expenditure
for rent or mortgage servicing does not
exceed a maximum threshold, usually given at
30% of monthly household incom€ontrarily,
the report of the high level task force on
affordable housing for alllDeepak Parekh
Committee, 2008) and the annual report by
the Ministry of Housing and Urban Poverty
Alleviation (Ministry of Housing and Urban
Poverty Alleviation, Government of India,
2012)define affordability as a ratio ofdusing
expenditure to annual household income,

® and Lowincome Groups

1t is noteworthy that, for the LIG segment,
construction cots constitute 5660% of thetotal
sale price. compared to 180% in the HIG
segment Industry repors have noted amaverage
annualprice increase of 11.2% during 262813
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with the former setting it at four times the
annual income of EWS and LIG households.

2.2Current Housing Shortage

The urban housing shortage(excluding the
larger rural housing shortagejs officially
estimatedto be around 18.78 milliodwelling
units, aggregating householdsliving in
congested obsolescent, and homeless
conditions, or innon-serviceablekutccha(see
Figure 2) (Government of India, Ministry fo
Housing and Urban Poverty Alleviation, 2012)

As Figurel shows, poor living conditions are
heavily skewed towards the poowith 96% of
the housing shortage pertaining tthe EWS
LIG

= Households living in congested houses required
new houses

= Households in homeless conditions

= Households living in non-serviceable kuccha
houses

Figure2 Distribution of urban housing shortage (2012)
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Residence
cum other Other
Shop / use 3%
Office 3%
6% \ \
Non
residential
11%

~_ Residence
77%

Figure 3: Use of census houses, India, 2011

The tousing stockincludesso-called ¥ensus
housef2in residential use, residential cum
other use and nosiesidential census houses
irrespective of whetheroccupied or vacant
(see Error! Rderence source not found.
Accordig to arecentassessment by MoHUPA
(2015), a total of 25% of houses constructed
under the JNNURM scherhare still to be
occupied with the scheme having drawn to a
close in March 2014. While some states have
fared well in their occupancy ratio, namely
Tripura, West Bengal, Assam and Odisha
(99%), other States have performed very
poorly namely Delhi (98%of houses
unoccupied, Punjab (78%) and Himachal
Pradesh (63%Ministry of Housing and Urban
Poverty Alleviation, Government ofndia,
2015)

Households living in congested conditions
were found to be one of the main factors
leading to these housing shortages. Among
caste and ethnic groups, housing shortages
were found to be higar for Scheduled Caste
households than Scheduléefribes and other
households, mainlgue tocongestion.

A city-modernization scheme launched by the
Government of India
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2.3Housingas a Driver of Economic
Growthand Resource Usa India

The construction sector is disaggregated into
residential, nonresidential and other
construction  sectar The  residential
construction sector refers to the housing
sector which makes the fourth largest
employment generating sectoin India and
accounts fo(NCAER, 2014)

1 1.24% of the total output of the
economy (total construction sectat
11.39%)

T 1.00% of ®P (total construction
sectorat 8.2%)
1 6.86% of employment (total

construction sectoat 11.52%)

The high percentage of constructioelated
220a NBfFGA@S G2 GKS
contribution to GDP signifies that productivity
in the housing sectois relatively low, relying
predominantly on informal, low value adding
jobswhich contribute 99.41% of the ttal job
creation in this sector

Investment in housing always resuih inter-
industry linkages and thus investment in
housing creates strong mutiblier effects by
the generationof income and employment. A
unit increase in final expenditure on the
construction sector would help to create
additional income for the economy as a whole,
which isestimatedto be five times the direct
income generated Ypthe publicsector itself.
Any further investment irthe housing sector
has an employment multiplier effect of 8
indicating that an additional unit of final
expenditure inthe housing sector induces an
overall employment generation in the
economy eight tnesthe direct employment
generated by the sector itsglNCAER, 2014)

As per the National Accounts prepared by the
CSOfor 200910, the contribution to GDP by
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real estate, ownership of dwellings andal
estate related busness services was 11.4
percent thus construction and real estate
contribute nearly oneF A TG K 2 F
terms of employment during 20090, a little
over 616 lakh workers were engaged in the
construction sector and another 7.6 lakh in
real estaté.

The Indian construction industry is estimated
to be one of the largest consumers by volume
of raw materials/natural resources and
construction materials/products
manufactured. Reddy has estimatedin his
assessment of energy consumption of
materials thatthe total energy expenditure on
these materials is 3155x10GJ per annum,
which further is estimated tde 2246 of the
total GHG emission contribution in India
érReddy B. V., 2009)Table 2 indicates_the

Zndfiod hal thé TRl @id T Betoringd SN

been through, from the use of zemnergy
materials to higkenergy materials.Table 3
indicates the annual consumption of
construction materials and the energy
expenditure from these materials.

%1t may be notedthat this employment does not
mean that all the workers in these sectors had full
time employment.

LYRALF Q&
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Prior to 4000 BC

4000 BE1800 AD

1800 ADto date

Soil, stones, reeds/thatch,

unprocessed timber. cement

Burnt clay bricks, lime, cast iro
Sun dried bricks, adobe, anc products, limepozzolana

Aluminium, steel, glass,
Portland cement, plastics,
other smart materials, nano
materials, etc.

Zem-energy materials

Medium-energy materials

Highenergy materials

Tablel: Energy consumption and developments in building materj@ource(Reddy B. V., 2009)

Type of material

Annual consumption

Raw naterials

Burnt clay bricks 150 x 16 nos. Fertile soil (500 x f@onnes) | 600 x 16 GJ
Cement 187 x 16tonnes Limestone, gypsum, oxides | 650 x 16 GJ
Structural Steel 45 x 1Gtonnes Iron ore, limestone 1800 x 16GJ
Coarse Aggregates | 250 x 16m? Granite/basalt rock 30 x 16 GJ
Fine Aggregates | 350 x 16m® River sand/rocks 75x 16 GJ

Table 2: Construction materials produced in bulk
quantities in Indig Source(Reddy B. V., 2009)

Energy resources used for productiorof
materialsinclude electricity, coal, gibas,and
biomass. The energy consumption in the
manufacturing and transportation of building
materials is directly related to GHG emissions
and related environmental consequences
which range from land degradation, air and
water pollution, loss of habitatto global
warming potential In addition, apart from the
energy demand of construction materials,
their sustainable use is also a point for
concern. It has been estimated that 300mm
depth of fertile top soil of the entire country
will be consumed for burnt clay brick
production in aboutsixty years, assuming a
compounded growth rate of 5%Reddy B. V.,
2009) In recent years, the increased demand
of constuction materials and the need to
sustain construction activity, have ensured
the exploration of alternave construction
materials that are manufactured out of
industrial/mining waste. Retdhud, coal ash,
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slag, and fly ash are by-products generated
from large-scale mining, industries and
thermal power plants. These wasfwoducts
can be utilized for the manufacture of bricks,
substitute for fine aggregates in concrete,
partial replacement of cement in concrete,
lime-pozzolana cementsand others Other
constuction techniques like stabilized mud
blocksand rammed earth walls are also lew
energy techniqueswhich can reducetotal
embodied energyby up to 50% Section
1.14.2.6 provides additional information on
the different alternaive and conventional
construction materials and techniques used
for low-cost housingprojects in India



9| Page

3. National Response:Housing
Policies and Programmes
(19512017)

Housing demand in India is met bguseholds
themsdves community groups, private
builders and government agencied/hile the
direct contribution of government agencies to
building housesin numeric termsjs limited
this segment of the housing stock, due to its
potential for more effective oversight and
inclusion of sustainability meass, shall be
reviewed in this chapter.

Giventhe extent of the housing challenge in
India, numerous policies anghission®have

been enacted at the national level Their

limited impact has been attributed to some
degree to their lack of interconnectedres
and policy disincentives toward an urban
economy (Tiwari & Rao, 2016)The major

national housing policies, programmes and
missions targeting EWS/LIG are outlined
below, alongside more recent initiatives

311 2dza Ay 3 AY
(19512017)

LYRALF Qa C;

The proliferation of poor sections of society in

YYS3alF OAGASaAaQ YR YSUONRLR
employmentare the primary factos causing

the soaring demand fosocial housing. Ever

AAYOS LYRALI Qendsiof f&@WdS y RSy O
industrialization and urbanization pushed the
Government to consider housing as oneitsf

main agenda pointswhich is reflected in its

repeated mention in L y R Amtaifd pdicy

document: the Five Year Plan

The following section outlines the exterib
which the housing sectorwas considered
under the particular policy instrument of the
Five Year Plan from 1951 to 2017
(Government of India)The intentbehind this
exerciseis twofold: to providea panoramaof
the policy leversdeemed appropriatein the
past, and to linkthe put current and future
policy responses into context.

related to resourcesfficiency and green
growth.
A Key features/coverage
Plan (FYP
First FYP - Housing fotindustrial workers
(195% - National Building Organizatior{for cost reduction and improving building
1956) techniques) andHousing Boardgstatutory autonomous bodies for
implementation) (Tiwari & Rao, 2016)
- Tax on vacant land (ibid.)
- LowIncomeGroup HousingScheme(1954) led to addition of 1.8illion houses at
8¢S NRa SYyRo®
Second - Industrial HousingSchemeextended to cater ta&EWS/LIGiousingneeds
[EYP - Construction ofL..9 million housesnvisionedunderNational Housing
(1956 ProgrammecoveringrdzNJ f K S5 ISNT) ExntlVRGikausiggHo
1961) figures on actual achievement)

- Life Insurance Corporation of India providealising finance to MIGand to State
Governments for undertaking rental housing for low pstiate employees
- StateHousingCorporations (L957) to furnish debt finate for projects withCG

subsidies.

9| Page
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Third FYP - Researchbuilding techniqus, statistical housing data for effectiygogramme

(1961 planning

1966) - Regional and urban development accorded recognition and development plar
72 urban centres developed.

Fourth - Town Planningegislation introduced in all states

FYP - Emphasis oprevenion of population growthor dispersal of population;

(1969 - A special provision for water supply, sewerage and drainage was in¢luded

1974) - Housing and Urban Development Con@dion (HUDCQ 1970, to enhance
housing conditions cEWS/LIG

Fifth FYP - Hnancial/loan assistance for developing necessary infrastructure in Bombay,

(1974 Madras, Calcutta andther cities

1979) - Programmes directed towards construction BWWSV K 2 d@aZifyAy A S & Q
Boards.

- Urban Land (Ceiling and Regulation) Act 19U& CRAp preventland
speculation and to ensure optimal allocation of land

Sixth FYP - R&Dgrantto improve formulation of policy on urbanization and urban

(1980 developmern.

1985)

Seventh - Promotion of selhelp housing, assistance to rural families

FYP - Promotion of lowcost housing techniquésind standards along with

(1985 modifications in building byaws, land use control, minimum plot sizes and
1990) others in order to redce costs.

- Minimum Needs Programme (MNR) tackle rural housing deficit
- National Housing Bank (NHB)987
- National Housing Policy1988

Eighth - Importance of urban sector for national economy recognjzed

FYP - National Housing Policy replacegt National Housing and Habitat Policg998
(1992 focussingon fiscal concessions, carry out legal and regulatory reforms and cre
1997) strong PPPs to resolve housing problem.

Ninth FYP - Affordable housing program for Below Poverty Line (BPLgcaye
(2997 - Social schemes with credit assistance from HUDCO and other monetary
2002) institutions.
- Indira Awaas Yojana (IAY) deliverfree housing units tdPLrural poor
- ULCRA, 1976, deemed unsuccessfttban Land (Ceiling and Regulation) Repee
Act, 1999

*The Building Materials and Technology Promotion Council was established in 1990 to promote innovative and
emerging building materials and technologiestlie construction sector. Under the Technology Sdission

established for the mission on Housing for All (MHUPA), the BMTPC has been entrusted with the responsibility

of providing the technical and knowledge support for promotion of such materials anchaémdies. The

.ac¢t/ KlFa a2 FIFIN RSOSt2LISR aSOSNIft O2YLISYyRAdzya 2F Wt
FYR W. Said tNIXrOGAOSE F2NI I FoAdGEG tfFyyAy3as -ahrbder Iy g { (
evaluation methodologyor emerging housing technologies and a virtual platform, i.e. a-based knowledge

network for technical information on building products, materials, technologies, systems, and processes
encompassing sustainable habitat,.
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Tenth FYP - National Urban Housing and Habitat Policy, 2003 increa® and strengthen

(2002 housing stock in vulnerable regions for EWS

2007) - Expansion of housing for weaker sections in rural grpasisions for free of cost
housing only to landless SE¥ families and shift to creeiim subsidy system for
other BPL families.

Eleventh - Housing finance disbursals expected to increase along with growth in the volt
FYP of outstanding housing loans from commercial banks to houseHblds
(2007 - Initiatives fordevelopment of secondary mortgagearket to increase liquidity of
2012) housing financdéor EWS,LIG and MIG highlighted by National Housing Bank (N
- BMTPC to provide financial support forproving layout and desigof EWS/LIG
housings.
- Proposalfive-year5% painterest subsidy to commercial lenders for lending to
EWSI/LIG
- 1.24 crore houses constructeshder Indira Awaas Yojana (IAY)
Twelfth - Availability of land to implement affordable housing plans recognized as majo
FYP hurdle.
(2012 - Pha= Il of Rajiv Awaas Yojar®&AY) discontinued in 2015, subsumed under
2017) PMAYHFA (U)

- Suggestiongeorienting the role of SLBestablishingan agency under
Metropolitan Development Authorities for delivery of affordable housing,
promotion of PPB, increasng the Credit Risk Guarantee Fund and simplificatiol
approval processes for affordable housing projects

- Need for greater financial support, smoother transfer of funds, abolition of API
BPL distinction, enhard landaccesdor the poor, improving quaty of IAY
houses, developing rural building centres, emphasis on disaster risk reductior
training of masons and artisans, and partnerships with civil society and Pancl
Raj Institutions (PRIS).

- Increasel assistance for house construction under IAadgust for increasing
costs increase in Differential Rate of Interest (DRI) loans to IAY families.

Table3 Housing and Urban Development in India's Five Year Plans

Y |ndeed, the volume of outanding housing loans from commercial banks to households grew by 21%
between 2006 and 2011 annually, even though loans to the cooperative sector shrank by 21.5% annually,
though from much a much lower starting poif8ingh, 2013)
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In 2016,the Five Year Plans were abolishedin |, ST NJ LJ I y & 4{etmOdc Rresénk S Wf 2y
favour of a 15Year Development Agenda, Ay 2 (i KS NJ (TO2 HpyfidmkATEreL)

containing a sevegyear action plan with 2016)

NEOASsa SOSNE 0KNBES &SIN&B TFT2N WO2dzNES
O2NNBOGA2yaQd LG ola FStG GKIG GKS LINBGA2dza CA DS

LT 2yS ¢SNB (2 ONeBadGlrttAasS oNRIR GKSYSa
policy instrument on housing and urban development, the following ten key points might eme

Repeatedly recognize the publicse€di NB alLl2yaAoAf Ade F2NJ
Establish both finance and implementing agencies at national and state level to
and/or construct social housing.
Make affordable land available either through regulation or taxation; this remai
barrier.
Desgn housing programmes according to a) how much the target group earns (EW
or MIG), and b) where they live (urban or rural).
Data is important to make actionable plans.
w5 Ayid2 odAfRAY3I (SOKy2f23ASa& @QéndzdoRs.
While slum clearance has been largely abandoned, slum upgrading or relocati
LISNA LIKSNI f WK2dzAaAy3d O02f2yAsSaQ F2NJ (KS
additions of assisted selfelp, creating an enabling environment and fsdhle publie
private partnerships.
Housing policies should be updated regularly.
The housing finance ecosystem needs to be supported on both the demand and
side.

10 The focus is on affordability and quantity rather thaurstainablesocial housing.

WhilS Ylye 2F GKS&AS WNIGA2ylfSaQ OFy I|yR
essential for the present project which will argue that both housing and reserffuzency
objectives under both national and international agendhsuld be pursuedatoncurrently.

3.1Recent Housing and Urban 1 National Urban Hosing and Habitat

objective of NUHHP is to promote and

Regulations . .

ensure sustainable development in the
India has a long history of formulating housing country with a focus on urban human
policies. According to Tiwari and RED16) settlements, duly served by ensuring
their impact on ameliorating the shortades equitable supply of land, shelter and
been marginal due to limited resourse services at affordble prices. NUHHP has
allocated to their implementation but also critically analyzed the ways and means of
the obvious gap between the cost of housing LINE GARAY 3 W FF2NREGES | 2
construction and persistently low income special emphasis on EWS and LIG sectors
levels. The two most recentousing policies so that they are fully integrated into the
are profiled below. mainstream of ecologically webalanced

urban development. The BHHP aims at

12| Page
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urban planning, affordable housing by
fostering fund  generation, better

management information system (MIS),
employment generation, public private

partnership (PPP), special incentives
scheme (increase in FAR)tc.

1 Model State Affordable Hosing Policy
for Urban Areas (MSAHPUA)2014:
MSAHPUA imtended asa step tavards
implementing the NUHHP 2007. The
policy empowers individual states to
achieve housing policy objectives as listed
under NUHHP 2007 by inclusion of legal
and regulatory refoms, fiscal
concessions, financial sector reforms and
innovations. The Policy aims to provide
G FF2NRI 68 K2dzaAy3
emphasis on EWS and LIG and other
vulnerable sections of society such as
Scheduled castes/Scheduled  Tribes,
Backward Ckses, Minorities and senior
citizens, physically challenged persons in
the State and to ensure that no individual
is left homeless. The policy further aims to
promote Public Private People
Participation (PPPP) for addressing the
shortage of adequate and fafdable
housing.

I National Urban Rental Housing Policy
(NURHP), 2015 NURHP focuses on
promoting rental housing provided by the
private sector, ooperatives, NGOs
industry (for 4 2 NJ S NA& Q
services/institutional saor (for employee

“'The NUHHP 2007 is not without its puzzling
elements. Article 5.1 iv), for instance, states that
00 to 15 percent of land in every new
public/private housing projecor 20 to 25 percent
of FAR / Floor Space Index (R@ijch is greater
will be resered for EWS/LIG housing through
appropriate  legal stipulations and spatial
incentives. It is difficult to see how a percentage
of a ratio (FAR) can be reserved for EWS/LIG
housing.
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housing. It also encouraggsublicprivate
partnershipsin the rental sector

National Building Code of India,
2005: In 2013, anew Part 1llwas
added tod KS b . /
G2 { dza ( .IThis/pash doteds the Q
parametersrequired to be considered
to be considered for planning, design,
construction, operation &
maintenance of buildingand those
relating to land development from the
point of view of sustainability.In
2016, revisedand updatedversion of
whole document igeprinted as NBC
2016.
1 Indian Standad IS 8888L (1993) ¢
T 2Reduitefmdnt of Bowilhcoma IHGUSIAgl f
(Guide) This standard provides guidelines
for the planning and general building
requirements of low income housing for
houses havig a maximum plinth area of
40nT. It applies tolow income Housing
colonief) by government bodies and
private agencies

3.2Recent Housing and Urban
Development Programmeand
PWaArdaaAarzyao

Similarly, housing and urban development
programmes have been plentiful over the
years. The most recent ones are briefly
profiled below one of which, INNURM, ended

K 2 dzi A >}nEIZU014,I_a)r}dﬁfourﬁ c&hgrs, with overlapping

mandates, “currently in implementatioRAY,
AMRUT, SMC, and PMAY

1 Jawaharlal Nehru National Urban
Renewal Mission (JNNURD0052014

- allocated Rs. 66,085 crores (US$91t82
over its rine year duratiod2,

2 A final evaluation report of the programme was
produced in 2011 which, & {2

Syuridt SR

Wbb| waQa
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- Focussean providing basic infrastructure
services as well aseritage spaces on PPP
basis and redevelopment of inner (old)
city areas;shifting industrial/ commercial
establishmentsa conforming areas

- umbrella programme for themati sub
schemes likeBasic Services for Urban
Poor (BSUP),Integrated Housing and
Slum Development Programm¢@HSDP),
Interest Subsidy Scheme for Housing the
Urban Poor (ISHUP) andAffordable
Housing in PartnershigAHIP);

- BSURo provideseven basic entitiments
(security of tenure, affordable housing,
water, sanitation, health, education and
social security) to lovincome segments in
65 cities

- IHSDPto combine existing schemes of
Valmiki Ambedkar Awas Yojana (VAMBAY)

and National Slum  Development
ProgrammgNSDR)
-  BEvisioned to cover Delhi, Greater

Mumbai, Hderabad, Bangalore, Chennai,
Kolkata and Ahmedabad8 million-plus
cities and 34 cities with less than one
million inhabitants

- Wbb!waQa NYz S&a I yR
contain requirements for the
environmental sustainability of housing
projects and associated supply chain

1 Rajiv Awas Yojana (RAYriginally 2011
2022 subsumed under PMAMFA (U) in
2015

- Preparatory phase (2012013)
implementation phase (20:2022)

- The twostep implementation streegy.
LINBLI NF GA2Y 2F |
1 dGA2yQ YR
selected slums

extension from 2012 to 2014, now constitutes a
de-facto midterm report (Grant Thornton, 2011).
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Intends to improve housing, basic civic
infrastructure and social amenities in
targeted slums

- Focuses on slum prevention by providing
affordable housingstock to urban poaqr
for instance, throughAffordable Housing
in Partnership(AHP)scheme'®;

- Hnancialsupport including Operation and
Maintenance (O&M) of scheme target
assets provided to implementing agencies
(states/UTs/Urban Local Bodidtional
Agerties)

- Sheme extended to rental and transit
housing

- Carries T2 N» | NR Whntergstva Q &

Subsidy Scheme for Housing the Urban

Poor (ISHUP)now renamed Rajiv Rinn

Yojana (RRY)to provide 5% interest

subsidy on 1520 year loans with

maximum loan amount of Sakh for EWS
and 8 lakh for LIG.

(Ministry of Housing and Urban Poverty
Alleviation, Government of India, 2016a)

9 Atal Mission for Rejuvenation and Urban
Transformation (AMRUTR0152035

3 dzFdsus bk pfoviding Bakidhfrasfraciure

but also development of green spaces,
parks and recreation centrescapacity
building and reform implementatign

- 500 dties to be covered ¢apital
cities/towns, heritage cities as per HRIDAY
Scheme, hill states/islands/tourist
destinations and all citid®wns with
populations of over one lakh with notified
municipalities;

- Rund investment over twenty years
estimated at 59.1 lakh  crores
Ww{tdzy CNBS /Aue ttly 2%

LING LI N 0 & ol Government grant o N 75,008 Dt

EWS/LIG dwelling unit (DUs) of up to 40 mz
minimum project size of 250 DUs; DUs a mix of
EWS/LIGA/LIG-B/Higher Categories/ Commercial
of which at leastsixty percent of floor area to be
used for DUs with carpet area of not more than 60
m?2
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(US$870.5bn) to be invested under
different components in addition to
Operation & Maintenance (O&M)

1 Smart Cities Mision (SCM)20152020

- Aims to cover sustainability in broader
terms with objective to promote cities
that provide core infrastructure and
decent quality of life, a clean and
sustainable environment and application
2T WAYFINLIQ az2fdziAzya

- Focuson compact aeas spanning either
more than 50 acres (city renewal), 250
acres (green field city extension), or 500
acres (city improvement through
retrofitting), providingasreplicable model
for other aspiring cities

- Apart from basic infrastructure SCM
covers affordable housing, robust IT
connectivity and digitalization, good
governance (especially@overnance) and
citizen participation, sustainable
environment, safety and security of
citizens (particularly women, children and
the elderly), health and education

- Will cover one hundred cities with
continuation subject tevaluation

linked subsidy and in partnership with
public and private sectors and subsidy fo
beneficiaryled individual house
construction

Designedin three phases to cover 4041
statutory towns falling under 500 class
cities

States/UTs, either through their agencies
or in partnership with the private sector
Wncouraged to develop frdable
housing project®

Central financial assistance of Rs.1.5 Lakh
(US$2,211) per EWS house declared

Rural scheme,Pradhan Mantri Awaas
Yojanag Gramin(Housing For Al Rural)

is also being implemented), with identical
per unit subsidies as PMGAY (see below)
(Prime Minister's Office, Government of
India, 2016)

Indira Awaas Yojana (IAY), 1996
onwards, renamed Pradhan Mantri
Gramin Awaas Yojana (PMGA)2016:
Aims to provide housing for the rural poor
(figures in parenthesis appbnce 2016)
financial assistance provided for new
constructionat Rs.70,000/ (Rs 1.20 lakh)

- Includes secalled PanrOA G & Ly A G A (perdi8iin Hayi area® |RE.F)00/-
GKAOK WaYlNIQ aztddzii A 2 yRs 1.30 MBior hillyJadéasbSrieficiaries

larger parts of city

- Rs. 48,000 crores (US$7.081bn) over five
years i.e. on an average Rs. 100 crore
(US&14.75m) per city per yeaequal
amount to be contributed by the
State/ULB doubling the total amount
available forSmart Cities development.

1 Pradhan Mantri Awas Yojana (PMAY) OR
Housing for All Scheme (HE2P152022

- Envisionsto provide housingdr all by the
end of 2022through slum rehabilitation
with participation of private developers
using land as a resource, promotion of
affordable housing for EWS through credit
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can avaibf atop-up loan upto Rs 20,000/
(Rs 70,006) under the Diffeential Rate
of Interest (DRI Scheme) from any
Nationalized Bank atrainterest rate of
4% m@.

construction of the houses sole
responsibility ofbeneficiary;engagement
of contractorsstrictly prohibited, though
technical assistance is provided

(Ministry  of Urban  Development,
Government of India)
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Despite the higher housing shortage,

absolute terms, in rural as opposed to urb
areas(43.7m unitsin rural Indiavs 18.78min

urban area¥y the governmentled housing
and infrasructure programmes have
primarily focussed on urban are#&$iwari &
Rao, 2016; Government of India, Ministry
Rural Development, 2011) although
specifically rural programmes do exisin
addition, it is evident thg at least at first
glance, quite a bit of overlap exists betwe
these separate schemes and ssithemes,
and it is unclear at present how theg
significant resources, should they in fact
made fully available, will be allocated

ensure their most e#ctive use.

3.3w S O &\ (B aBwn0)indat@
Change Adaptation and Mitigation

Lastly, the recent focus on energy and general
resource efficiency has spawned a number of
national initiatives, mostly notably as a
product of the National Action Plan on
Climate @ange(NAPCC), which could offer a
number of synergies with the housing sector

9 National Mission on Sustainable Habitat
(NMSH) 2010:

- promoting understanding of climate
change, its adaptation and mitigation,
energy efficiency and natural resource
conservdon;

- Onadaptation climate change impasibn
human settlements and infrastructure
Hddresse@ in relation to water,
sanitation, energy, transportation, healh
care, fire services and other forms of
emergency measures

- Onmitigation, covers extension dinergy
Conservation Building Cod¢CBC) to
commercial and residential sector, better
urban planning, modal shift towards
public transport, recycling of mater&l
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and urban waste management with focus
on Wasteto-Energy

No information on the level to whh
NMSH is resourced.

National Mission for Enhanced Energy
Efficiency (NMEBE

Information on NMEEESs limited, with
four main componentéisted:

Perform, Achieve and Trade Scheme
(PAT), a regulatory instrument to reduce
specific energy consumption ienergy
intensive industries;

Market  Transformation for Energy
Efficiency (MTEE), for accelerating the
shift to energy efficient appliances;

Energy Efficiency Financing Platform
(EEFP), for creation of mechanisms that
would help finance demand side
managemat programmes in all sectors
by capturing future energy savings;
Framework for Energy Efficient Economic
Development (FEEED), for development of
fiscal instruments to promote energy
efficiency.

Building sector not mentioned despite
potential for reductios in energy
consumption.

Green India Mission (GIM)

To increase forest/tree cover to the
extent of 5 million hectares (mha) and
improve quality of forest/tree cover on
another 5 mha of forest/nofiorest lands;
To improve/enhance eceystem services
like carbon sequestration and storage (in
forests and other ecosystems),
hydrological services and biodiversity;
along with provisioning services like fuel,
fodder, and timber and notimber forest
produces (NTFPs); and
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- To increase forest based livelihood
income of about 3 million householdd.

3.4Conclusion

It is one thing to present what a policy or
programmesaysthe government will dpor in
this case, an entire array of policies and
programmes spanning a number of decades
It is another thing entirely t@sses what has

in fact materialized on the ground, an exercise
which would arguably provide more insight
into what should be done next.

While the latter would clearly exceed the
scope of this project and report, the former
allows us at least to draw a numberf o
cautious conclusions based on the
observations in the previous two sections:

Central government with experience
designing and implementing largeale
housing and urban developme
programmes.

Current set of programmegxists with
some thematic, andnost probably alsa

geographic, overlap, in the housi
sector especially between the RAY a

A number ofnatural building materials, most
notably timbers and certain species of bamboo,
the latter particulary in the tropical belt, have a
tremendous potential for achieving and supporting
GKA&a araarzyQa
properties, for instance, are similar to wood, but it
produces up to 6 times more biomass per hectare
as many conventional tiber plantations. In
addition, a number of livelihood and biodiversity
objectives can be simultaneously achieved by
increasing this resource base. The excellent-anti
seismic properties of engineered bahareque
(vernacular/traditional ~ construction  system
housing could furthermore increase the disaster
resilience of communities in earthquake prone
areas of IndigInternational Network for Bamboo
and Rattan, 2016)
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PMAY programmes

It is important to  sequence
infrastructure provision, e.g. throug
AMRUT, to precede housing provisig
e.g. through RAY or PMAY or st&d

progammes (see following section).

There is ittle written reference
connecting climate change and urbg
development agendas in the design
central government programmes.

Although there is increasing knowledge on
sustainable development globally, one
dimension of urban housing problems is that
sustainable housing is yet to gain its widely
acknowledged importance in a country like
India. This is due to the lack of understanding
of the social, economic, cultural and
environmental components of sustebility in
housing  development. Iy RA | Q&
programmes and policies do not yet make
sufficient £ A y g AGK
commitments at the national and
international level. The present project aims
to address this particular shortcoming both
through  stakeholder engagement and
eventually a series of policy briefs which will

make the case for the social housing sector as

the most costeffective leverage point for

understanding how these national
programmes have been implemented at state
level, in addition to separate state initiatives
which will be used to identify case studies to
FSSR Ayid2 GKS LINR2SOU

dzND |y

LYRAI Qa $

achieving environmental and poverty

all SR FI2NBRUzO.IAY0)2 2 @D SBAKN FE DI 2 F L
agerda.
The next chapter is then aimed at

Qa T
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4. Statelevel Response:
Housing Sector Review

Sustainability in social housing differs from
place to placeln a country the size of India,
this requires bespoke solutions depending on
geography, climate, culture and economy. For
this reason, the project intendtdevelop a
Decision Support Tool which is adaptable to a
variety of contexts To ensure maximum
representativeness, the five climatic zones of
India are used as the first of five selection
criteria for identifying states in which social
housing projects Vil then be analysed to
RS@St2L) GKS
attribute  evaluation  methodology  for
emerging housing technologies developed by
the Buildings Materials Technology Promotion
Council under the Technology Smiission

Table4 Case study levels

Levels Purpose (What)

Level 1 Study of mtional and internatioal best
practices, housing projects (see Sectton

¢ 2 2Thendultr O 2 NB

4.1 Case Study Selection

These case studies, however, present only
one of three levels of case studies examined
during the course of this project. These are
outlined intable 4.

In order to identifyLevel 2case studies, an
assessment of the demand for social housing
across all states and climatic zones is
conducted. Error! Reference source not
found.Figure 3 2 dzif Ay Sa 0dKS
methodology for state selection.

AYRAOF G2N&®

Need (Why)

- Pros and con®f existing examples o
social housing.

andl). . . .
- Detailing influencing factors fo
sustainable social housing
- Relevance and learning for Indic
scenario.
Level 2 Housing projects froreach of the - Assessment of Social Housing deman
selected states in different climatic zone —_ :
- Edablishing basis of parameters
Selection criteria of states in different Data b building for devel
climatic zone is mention in Table 2. S;ata D (TR el CiSME It
Selection criteria of casstudy is
mentioned infigure 3.
Level 3 Housing projectsvhich are inthe initial Development, Testing Validation and

stages of designing and thus can
incorporate suggested changa#ter
validation of the Sl and DST.

Refinement of the Sl and DST

(MHUPA, 2015will underpin the indicators
adoptedin this project.
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STEP1

STEP 2

STEP 3

STEPS
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Categorisation of States

On the basis of Climatic Zone of India

|
| | | | |
Hot and Dry Warmand Humid Composite Temperate Cold

Qualifying threshold of States

Type and number of cities in a States

Type of Cities |
» (Class I: 1,00,000 and above f|————> Number of cities
* Class II: 50,000 to 99,999 > Or =3 Class | cities in a State
* Class Ill: 20,000 to 49,999
* Class IV: 10,000 to 19,999
* Class V:5,000t0 9,999

Factor Analysis

Share of urban housing Average Annual Exponential <

shortage in a State Growth Rate (AEGR) B
(50% weightage) (50% weightage) 'cTJ

2 5 \ ]

9 c |

@ é GHot & Dry Warm& Humid Composite Temperate Cold

© S MUJ:ra h Assam Bihar Karnataka Uttarakhand

g g Maharashtra (e p, Jharkhand Jammu &

E 8 Rajasthan  Apdhra Pradesh  Uttar Pradesh Kashmir

Ranking based on completed Social Housing projects

Rajasthan (Hot and Dry)

Ranking ba_sed on Andhra Pradesh (Warm and Humid)
_— )
Completed Social Housing Uttar Pradesh (Composite)

projects under the mostrecent Karnataka (Temperate)
Central Program (RAY) Uttarakhand (Cold)

Figure3: Detailed methodology for selection of State
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Criteria

Methodology

Assumptions taken

Rational

1 Climatic Categorisation  State boundaries do not ~ Housing typology is greatly
Zones (See of States necessary comply with that dependent on climatic
Figure 8) of climatic zones. A State regions reflectedin the kind

whoseareafalls primarily  of building materials,
within one climatic zone is construction technique
designatedas belonging to used,andthe type of
that climatic zone. amenities required.

2  Sizeand Qualifying A Statewith at least three*  Since in this studyand
number of  threshold of Clas | ciies (i.e. population following the geographic
cities (See  States of 100,000 and above) F20dza 2F GKS
Figure 9) gualifiesto be selected in  development programmes,

the subsequent criteria. social lousingis primarily
aimed aturban areasa

* for better statistical aldlkiS8SQa ydzyo¢

representation urban areasschosen as a
qualifying criterion

3 Share of Factor Analysis The census definition for ~ The need for social housing
urban Representation housing shortage is used in a State with a greater
housing of data and disaggregated at state housing shortage in relation
shortage in a according to level. to the number of urban
State (See  importance households is considered to
Figure 10)  (Criteria 3 andt be more critcal. Since the

are given equal majority of the housing

weight). shortageaffects EWS/LIG,
the ratio given complies witt
iKS LINB2SOutQ:
social housing.

4  Average Factor Analysis State with high AEGR will  Stateswith high AEGRre
Annual Representation indicate greater relevant to the study since
Exponential of data infrastructure requiredinfrastructure
Growth Rate according to requirements a component expansion will lead tan

importance of which will be providing increasing demand for
(AEGR{See (Criteria 3 and 4 housing. material resources.
table 6. are given equal

weight)

5 Recently Ranking based Stateswith ahigh In order toidentify case
completed  on percentages percentageof completed studies from each State it is
social of social lousing projectsare rankedn important to evaluate the
housing projects decreasing order. status of States whichave
projects completed in completed and delivered

each State *An exemption has been  dwelling units under Central

made for the State of
RajasthanEven thouglin
factor analysis it scoregery

Governmentprogrammes
such as RAY or PMAY

20l Page



21| Page

low, it has showra
remarkablecompletionrate
of Central Government
programmes.

Table5 Rational for selection criteria of States for assessment of Social Housing Demand

‘®

.
JAMME & KASHMIR

n Saisis e

pelar Haven @ L

* MAHARASHIRA *
o @ e

Legend
Administrative Boundaries
—— Iniernational Boundary >

‘:;- — State Boundary ‘ Lege.d %

¥ e , i Bumin | .
® 1049 Lakh & %' 0 — Inicrnational Houndary ¢
®  50.991akh \“ 5 State Houndary
@ Above 100Takh LY Conntal Bounidary -
Climatic Zones % of Urhan Housing Shortage )
HOT DRY ARGR L)
[ WARM - HUMID <25
B comrositr 25-30
B rrverRATE 1038
I corn 0 110220 440 660 880 -0

0 105210 420 630 840 o ST -
Figure 5 Class | cities of India and climatic zones Figure 6 Urban housing shortage and AEGR by state
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Coloum 1| Coloumn 2
HousIng
shortage/ Factor
Housing AEGR Urban analysis | Completed
Climatic Urban | Housing|shortage| (population) | household |AEGR 2001-20 based projects Ranking for State
Zones States Household shortage % 2001-2011 % (%) % ranking under RAY selection

Hot and Maharashtra 108.1 19.4 15.2 2.1 17.9 2.1 16.0 33% 2
Dry Rajasthan 30.9 11.5 27.1 2.6 37.2 2.6 4.0 19% 3
West Bengal 63. 13. 17. 2.6 20. 2. 12. 58% Not applicable (&
Warm and|Tamil Nadu 89.3 13.4 13.0 2.4 15.0 2.4 18.0 57% 3

Humid |[Orissa 15.1 4.1 21.4 2.4 27.2 2.4 8.0 43%
Kerala 36.2 5.4 13.0 6.6 14.9 6.6 19.0 60% 2

Assam 9.9 2.8 22.Q 4.0 28.3 2.4 6.0 19%
Madhya Pradesh 38.4 11] 22.3 2.3 28.9 2.3 5.0 29% 2
Bihar 20.1 11.9 37.2 3.0 59.2 3.0 1.0 6% 3

.. |Haryana 17.5 4.2 19.4 3.7 24.0 3.7 11.0 60%

Composit -

Punjab 20.9 3.9 15.7 2.3 18.7 2.3 14.0 13%

NCT of Delhi* 32.§ 4.9 13.1 2.4 15.0 2.4 20.9 229%

Jharkhand 14.9 6.3 29.7 2.8 42.3 2.8 2.0 6%

Chhattisgarh 12.4 3.5 22.Q 3.5 28.2 3.5 7.0 35%

Jammu & Kashmir

(a) No data on Growth rate of GSI

(b) Presently politically unconduci
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Table6: Seéction of States
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4.2 Housing Sector Review of Selected
States

In the followingchapter, the housing sector in
each of the selected states will be profiled.
Apart from providing a general demographic
overview, the profiles look at the institutions
involved in he social housing field as well as
some of the national and statievel housing
programmes which have been undertaken,
including their challenges of implementation.
DAOGSY LYRAIFQ& FSRSNIf
number of regulatory levers at their dispdsa
to incentivize both low-income housing as
well as resourcefficiency measures in the
built environment. These levers, as far as they
exist, are therefore also briefly outlined.

The review reveals a large spread both in
terms of implementation rates ofational as
well as statdevel housing programmes, with
some states, like Ardmta Pradesh, far
outpacing other statesn the implementation
of national programmes, but faltering with
state-level implementation Information on
sustainability indicators for ayernmentled
housing projects (occupancy rates, access to
livelihoods, security, household energy
consumption, health etc.) is yet to be
gathered once the appropriate case studies
have been identified.

The varying extent to which states offer
incentives &r GRIHA or IGBC registration of
projects, once correlated with intestate data
on actual uptake, will then provide insights for
policy recommendations during the course of
the project.

The chapter closes with an overview of
commonly used conventional asvell as

alternative building technologies in lew
income housing provision.
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4.2.1 Rajasthan

With an urban population of 17 million
(24.87%)and a housing shortage of.1b
million units (6.76%)(Census of India, 2011)
Rajasthan demortsated a high completion
rate, especially under JNNURM af5%,
delivering 32,660 unitsyith a vacancy rate of
only 11%While a statelevel programme was
launched in 2015 Mukhyamantri Jan Awas
Yojana) it can be surmised that Rajasthan will
connnue to @ncentrate on |mplement|Kg
F?MLA tlf|1e Zyé%rg toacomeul'he main
challenges encounteredn the delivery of
JNNURM wera lack of capacityf ULBslack

of political support in some areasand
resistance fromthe state and local leveto
implement reforms Rgasthan offers FAR
increases and land use conversion fee waivers
to the private sector when delivering units to
the EWS/LIG segment.

4.2.2 Andhra Pradesh

' YRKN}Y t N}XRSaAaKQa
million units has been tackled with an
aggressive implementatiorof the JNNURM
programme, deliverindgl27,234 units or 70%

of the target. With a vacancy rate of 38%,
however, Andhra Pradesh clearly has room for
improvement. With regards to challenges,
BSUP and IHSPRhe two JNNURM sub
programmes primarily responsiblerfbousing
delivery, suffered from a lack of community
engagement and lonterm, integrated
planning vision. Valmiki Ambedkar Yojana
(VMBAY), which was subsumed under BSUP,
had issues of identification of beneficiaries
and convincing people to claim theiwelling
units because of the lack of basic services.

The state level programmiRajeev Gruhakalpa
which targetal the delivery of 200,000 units
only delivered 332 units which in addition
suffered from mor infrastructure provision.
The programme in generak isaid to have

R2 dza A y 3
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exhibited a lack of understanding of the need
of the low income residents.

4.2.3 Uttar Pradesh

LYRAFIQa Y2ai
substantial housing shortage of ovem8llion
units. Under INNURM4,130 units, or 77% of
the target, were ompleted 24% of which
stood vacant as of December 2015.
Samajwadi Awas Yojana, an ambitious state
level affordable housing schemeavas to
develop 300,000 MIG homes by 2016.
However, a of January 2017, only allotment
of plots have begun.Reduced land convsion
fees are offered to developments serving

EWS/LIG. In addition, a 5% FSI increase is

offered to GRIHA certified projects exceeding
5,000 sgm.

4.2.4 Karnataka

Karnataka is tackling a housing shortage of
currently 1.02 million dwelling units Under
JNNURM of the 45525 targeted dwelling
units, 35,351 units {7% were completed.
Vacancy rates, as of December 2015, stood at
around 17%.The main challenges revolved
around celaysin the selection of beneficiaries
or inaccurateidentification of beneficiaes.
Drastic increasein the price of landand non
availability of Government lands in both rural
and urban areasrepresented a major
challenge in the reaching JNNURM targets
Interestingly, the statdevel Vajpayee Housing
Schene (formerly calle the Ashraya Seme)
delivered 165,614 units in urban areas
between 2000 and 2015a multiple of
JNNURNMD &
figures were available at the time of this
report.

4.2.5 Uttarakhand

GG F NI | HousivigR Shédrtage  currently
stands at 160,000 Only 2,43 units were
delivered under JNNURM, though these
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constitute 54% of the target. The main
challenge in the state is geologicBle tothe

hilly terrain there is a problem of soil stability
to hold the foundation of the structure. As
UttargkhandSis an zeaniakeO prang wirga, |-
solid structures and innovative technologies
are required. No data on state sponsored
housing programmes could be obtained.

4.2.6 Common Building Materiab and
Typologies for Lowncome Housing

At the outset, the bulk of housing for the Lew
income segment in India has employed
conventional construction technologies to
create the building stock. The structural
design of these buildings is leaks on RCC
framed construction. @hsequently, cement,
steel and masonry are the principal building
materids used for the building envelopd.IH
housing typology is predominantly lemse up
to G+6, with @p to) G+3 being the most
common typology, wherein each floorplate
has a cluster of four dwelling units with a
common staircaseorridor access.

The followng table showsthe most common
specifications of construction materials which
have been used in loaimcome hasing in
most states in Indi
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Building Element

Specification options

Structure

Most common for more than G+1 structureRCC frame structuras per

codal provisions for seismic design, using M20 strength concrete

Optional for upto G+1¢ Load bearing construction with strip footing anc

RCC plinth beam

Building envelope

230/250mm thick burnt clay brick masonry in cemsand mortar (1:6)

150-200 mm thick concrete block masonry in cement mortar (1:6)

Fly ash bricks have become a feasible alternative to burnt clay bricks
the last few years in government projects, wherever the project is with

about 100 km

Flooring Ceramic/ vitrifed tiles
Locally available (pre polished) stone tiles30nm thick
Plain Cement Concrete floor

Openings Pressed steel doewindow frames (125mmx65mm double rebate or
100mmx50mm single rebate)
Solid Core Flush doors 30mm thick or PVC shuttenfemal door
6mm thick float glass for glazed parts, 450mm wide R@&hadesfor
windows

Finishes CementSand Plaster 20mm thick (external), 15mm thick (internal)

White cement based putty

Cement Paint external and internal or White wash internal

It should be acknowledged thahe majority

of construction materialsn Indiaare sourced
from the informal sector Any attempt to
design a tool for material selectiomust
consider this scenario, and its impact on
material quality, price and environemtal
performance.

Construction cost is a significant component
of the total cost of low-income housing
projects especiallyaccounting for about 60%
of the total project cost. At a typical 20%bor
component, construction materials account
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for at least 4% of the project cost. In this
context, the choice of construction technology
is an important meansfor achieving cost
efficiency in lowincome housing.

There are alternative construction
technologies, mainly for watlg and roofng,
which can reduce catruction costs by 15
20%.Some of these technologies caeduce
embodied energy, CO2 emissions (resulting
chiefly from material production) and, given
appropriate architectural design, also enhance
the thermal comfort of occupants. Till now,
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their use has been mostly limited to
demonstration projects with technical support
from institutions like BMTPC and regional
technical institutes. Each of the selected
states (for the project) have at least one such
demonstration project. Although many of
these technabgies have been certified by
BMTPC for their performance, they have not
yet been absorbed to building codes and
regulations.

Different forms of prefabricated building
technologies are emerging for application in
social housing and have mostly been
demonstrated at small scale in Andhra
Pradesh and Karnataka (among the selected
states). These systems have a centralized eco
system for production, delivery and assembly
at site. High strength for multi-story

Alternative Building
material/systems

construction, seismic safety and rapid
construction are their main advantages.
However, the social aspect of sustainability is
a challenge with these systems, because they
are designed to provide uniform bédike
structures, which curtails cultural expression
and insitu modifications which are commonly
carried out by the households. Also, indoor
thermal comfort of occupants may be
compromised if their climateompatibility is
not carefully considered Two prominent
options in this category are Glass Fibre
Reinforced Gypsum panels for wall arabf
(certified by BMTPC) andanolithic concrete
technology (shear walls) with lastic /
aluminumcomposite formwork.

Application in Lowincome Housing (existing)

Karnataka UP Uttarakhand

Flyash bricks

Rajasthan AP

Concrete blocks

Stone filler blocks

AAC blocks

Rattrap bond walls in
burnt clay bricks

Filler slab roof

Precast brick panel roof

Precast Plank Joist roof

Jack Arch roof

EPS panels for walling
and roofing

GFRC wall and roof

Monolithic concrete
technology

Natural FibreComposite
door shutters

Precast RCC doeor
window frames
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EWS housing in Jaipur, Rajasthan - RCC frame, brick Monolithic Concrete Construction under JNNURM at Mysore, Karnataka
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5. Building Sustainability overview of some of thexisting assessment
and benchmarking schemes developed

Benchmarking and internationally and for the Indian context in
Assessment Systems particular. The intention is to identify the gap

which the DST could be envisioned to fill while
at the same time building on what has already
been accompshed.

One of the present proje€ta oiY duuts
will be a Decision Support Tool (DSBpased

on a Sustainability Index (Sl) While the For the proven benchmarking of building
FZN¥SNI gAt T 0S5 layKdswnd y i &gzﬁnlab |t§ vaﬁoﬁs}‘pgrfgrmgnce evaluation
the fundamentals anq methodology .for methods have been developed internationally
planning, implementation and operation and nationally. The due responsiveness
practllces,“ n.ecessary. for ) achieving  ards climate change and environmental
suwstainability in housing projects and rotection _globally has given building

developm.ents > _U KS ki toSeN] N ’stg\llr‘-rgbﬁi@ %éhawmarking and assessment
comparative analysis of parameters related to methods new urgency to ascertain the impact

materials, — construction  systems,  SOCI0 ¢ b idings, finished building materials, and
economic considerations based on case increasingly  neighbourhoods, on  the
studies and bespracticest environment, economy and society. Distinct
indicators, or benchmarks based on a single
criterion, have been developed t@assess,
evaluate and monitor various aspects of
building performance such agperational
energy use, indooair quality, comfort levels

or material resource use(Forsberg &
Malmborg, 2003)

Since this particulaoutput falls in the realm
of building sustainability assessment and
benchmarking, a field which has seen
remarkable expansion since 19%Gth now
more than one hundred different systems
this section endeavours tonly give a brief

RIEMENIEN BEES International HAPI GRIHA
ATHENA EVALOC IGBGCII
ERG BREEAM CPWD

IMPACT HKBEAM ECOnirman

STBA LEED
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5.1International Systems 5.1.2 ATHENA

ATHENAIis an ICA tool whose foremost
202S 00 A @fouraga thel $election of
material mixes and othedesign options that
Building for Environmental and Economic il minimise a buildin@ potential lifecycle

5.1.1 Building for Environmental and
Economic Sustainability (BEES)

Sustainability (BEESp a computerised tool environmentalimpact and foster sustainable
for choosing environmentally preferable developmené (Trusty, Meil,& Norris, 1988)
building materials(Lippiatt & Ahmad, 2005) The results for the assessment can be

¢KS LidzZNL2as 27 de9edf K ldsenediSimséR @

and implement a systematic methodology for

selecting building products that achieve the 1 Absolute totals of selected measures of
most  appropriate  balance  between the complete design.

environmental and economic performance 1 Absolute values on a per unit area basis.
based on the decisionim] S NE (QgpiatdzS a § Values normalized to a selected design

& Ahmad, 2005) The BEE&nvironmental that may be one of the alternatas
performance assessment is based on the Life designated as a base case or design of a
Cycle Assessment (LCA) standarchalised in similar building.

ISO standards 14040 and 14044The
processes include the manufacturing of
materials; their installation and use in
buildings; and their eventual reuse, recycling,
or disposal at the time buildings are
renovated or demolishedtogetherin impact
categories, normaled by dividing by the U.S.
emissiors per year per capita, and &ighing
by relative importance. The economic
performance isbased on Life Cycle Cost
calculation, and normalised by dividing by the
highest life cycle costthereby ranking the
materials from 0 to 100. Finally, an overall
evaluation involveghe environmeral score
and the economic score being weighted
together usingelative importance decided by

The user phase and demolition is excluded
from the evaluationas are economic aspects

The functional units in ATHENA are specific
designs of a building. With the background of
an LCI (Life Clgclnventory) database, the tool
automatically breaks down the elements into
products that are available in the database
(Banani, 2011)From data in the LCI database,
the program assesses the environmental
properties of different design alternative
ATHENA is for use at the conceptual design
stagewherein arange of indcators without
weighting are generated to  show
environmental effects of changes in shape,
design, or material makep of a building

the qser.BEI;S allgw assessing prod@nsa (Carmody & Trusty, 2002)

functional unit basis so that theomparisons

made are true substitutes for one another. 5.1.3 Environmental Reference Guide
Tradeoffs are important asa product may (ERG

contain a negative impact constituent, but if
that constituent is a small portion of an
otherwise relatively benign product, its
significance decreases dramaticallyippat &
Boyles, 2001)

The Environmental Reference GuidERG)s

a printed guide aimed at architects and
designers(Demkin & The American Institute

of Architects, 1988)Similar to BEES, its goal is

to aKSft LI RSaA3y LINE FSaaAa
environmentally informed choices when they

asSt Soid Iy R ALISOATeR 0 dzA t
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Generally, alternative materials are available
for any given architectural application, and
each alternative carries environmental
burdens and may offer environmental
benefits. The ERG addresses these issues
along with other considerations relevant to
functionality, interactions with adjacent
materials ease ofinstallation and lifecycle
impact The ERG analysematerials on a
generic basis and does not advise which
product or material to use. The ERG also
points the user toother externalinformation
sources.

5.1.4 IMPACT

IMPACTis a specification and database for
software developers to incorporate into their
tools to enable consistent Life Cycdnalysis
(LCA) and Life Cycle Co&halysis(LC®).
IMPACT compliant tools wasky allowing the
user to attribute environmental and cost
information to drawn or scheduled items in
Building Information Modelling (BIMBimply
put, IMPACT multipliesbuilding material
guantities from a building information model
with the environmental impact and/ofife-
cyclecostfactorsto produce an overall impact
and cost for the whole (or a selected part) of
the design. The results generdtdy IMPACT
allow the user to:

1 Analyse the design to optimise cost
and environmental impacts.

1 Compare wholéuilding results to a
suitable  benchmark to assess
performance, which can be linked to
building assessment schemes.

IMPACT is therefore an attempo tintegrate
L&\ LC@ and BIM.IMPACT works with a
wide range of building types from the earliest
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stage of design onwards. Initially, the user
selects a building template with predefined
material information. As the design
progresses  the predefined matelia
information is refined and expanded by
selecting building elements (e.g. complete
roofs, external walls, windows) from a library
of alternatives. During the detailed design
stages the user increases accuracy further by
replacing library assemblies withuifding
specific components and material information
thereby increasing the accuracy of
environmental impact assessment.

5.1.5 Responsible Retrofit Guidance
Wheel (Sustainable Traditional
Buildings Alliance)

Accessibility is a atessary condition for a
toolQ & takdzlLJThe Sustainable Traditional
.dzA f RAyYy 3 lffAlFYyOSQa
DdzA Rl yOS
this regard. More than 50 retrofit measures
are displayed around a wheel according to the
building element or function they relate to.
Each measure is analysed with regard to
technical, heritage and energy concerns,
listing both advantages, disadvantages and
connections with other measures which are
also visualised by means of coelmded
arrows along the wheel.

Measures can be added tohe list of
interventions which can then be used to
generate a report on the eventual effects of
the retrofit (Sustainable Traditional Buildings
Alliance, 2016)The Wheel is a clever tool to
visualise the complex interdependeas
between interventions, and allows for both a
linear and noHinear exploration by the user.

YwsSa
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RESPONSIBLE RETROFIT
GUIDANCE WHEEL

STBA

SUSTAINABLE TRAZNTIONAL
BUILDINGS ALLIANCE

GETTING STARTED ABOUT

GLOSSARY REPOHAT

» Colour key

» Building context

Flat roof insulation

Adding layers of insulation to an exsting %at roof

v Adveriages

Reduces heat loss through roof and minimises risk of
condersation or mould on underside of celing

= 7 Tectnical Concerns

[ » Porsonal capaceyiright cppartunity (righ)
» terstitiasurtacs Condensation (medium)
» Rain s Drairs fiquid momtune peoetration) (mediem)
» Thermss Bridges (medum)
» Overneating [medium)
» Bulidng Cortrol/Warrant §medium}
" g and imediumy

» 1 Hartage Concems
» 2 Enargy Concems

» Related massures

Figure4 Sustainable Retrofit Guidance Wheel (Source: Sustainable Traditional Buildings Alliance)

5.1.6 Management of  Housing
Performarce Information (HAPI)

Given the known possible discrepancy
between predicted and actual performance,
and the need for accountability in monitoring
building performance, the Management of
Housing Performance Information (HAPI)
platform, currently at prototpe stage, is

noteworthy. It is developed by Oxford
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Brookes University and Oxford Brookes
Enterprises in collaboration with the Joseph
Rowntree Housing Trust under the Supply
Chain Integration in Construction competition
by the UK government. The platfornines to
oprovide designers, specifiers and housing
providers  with hindsight on actual
performance of previous housing projects,
insight on ongoing projects andoresight to
improve future specification, design and
performanc& (Oxord Brookes University,
2016)
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HAPI

Select your stage

Home

9 Login/Sign up
+

About HAPI | How to use HAPI | Contact us

We work with
Innovate UK

© 2016 LOW CARBON BUILDING GROUP, OXFORD BROOKES UNIVERSITY. PROUDLY CREATED WITH WIX.COM

uists JRHT &z
UNIVERSITY WTERIS

f ¥ 2

Figure 9 Management of housing performance information (HAPI)

(Source: HAPI researchttp://lcbgroup.wixsite.com/hapi)

5.1.7 Evaluating LowCarbon
Communities (EVALOC)

Building on theDECoRuMnethodology, the
Evaluating LovwCarbon Communities project
(EVALOC) pursues a broader commuleitael
assessment of energy demand reduction
measures. It aims to determine how
communit-based organisationscan best
monitor and communicate their own
effectiveness at energy demand reduction,
learn from their work and identify limits and
barriers, for instance, in the use of the
DECoRuM tool. The project also attempts to
answer sociologa research questions such
as determiningthe role of social networks in
promoting or suppressing the communication
and takeup of new energy technologies, and
how far these interconndc with local
community network§EVALOC URQ16)
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Given the focus on the community scale by,

for instance, the Indian Green Building

/| 2dzy OAf Qa DNBSyY +AffF3Sa
possible linkages between the EVALOC project

and the current research could be explored.
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27\ (@@ cvaluating low carbon communities

Wm0 10w CAMON EOmm ]

HOME

ABOUTEVALOC

LERER _ doaw ot

Weilcome fo the EVALOC eNergy And Communities Toolkit (ENACT)

Figurel0 EVALOC energy ammmunities toolkit (ENACT)
(Source: EVALOC low carbon communities research: www.evaloc.org.uk)
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5.1.8 Building Research Establishment
Environmental Assessment
Method (BREEAM)

Initially developed in 199®uilding Research
Establishment Environmental Assessment
Method = (BREEAM) was the  first
environmental building assessment method
and remains the most widely useBREEAM
evaluates the  procurement,  design,
constuction and operation of a development
against performance benchmarks.
Assessments are carried out by independent,
licensed assessors, and developments rated
and certified on a scale of Pass, Good, Very
Good, Excellent and Outstanding.

BREEAM measures diff@t sustainability
dimensions, ranging from energy to ecology.
Each of these categories addresses the most
influential factors, including low impact design
and carbon emissions reduction; design
durability and resilience; adaptation to
climate change; edogical value and

biodiversity protection. Withireachcategory,
developments score pointg called creditsg

for achieving targets, and their final total
determines their rating. This system can be
carried out as early as at the initial stages of a
projed and changes can be made accordingly
to meet predesigned criterigBRE Global Ltd.

, 2016)

Up until April 2016, more than 540,000
developments had been covered under
BREEAM (roughly half of which are domestic)
and over 2,23M00 buildings have been
registered for assessment BREEAM has been
adopted in about 77 countries till date,
although the large majority (over 95%) of
these were projects within EuropgBRE
Global Ltd. , 2016)Canada, Austraj Hong
Kong and other countriehave developed
their own environmental building assessment
methods based on the BREEAM methodology.
b2iS¢g2NIKe A3
date in theGlobal South (seEigure 1}.

Figurell Certified BREEAM Assessnts, 2008 schemes onwards (Source: Green Book Live, 2016)
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5.1.9 Hong Kong
Environmental
Method (HKBEAM)

Building
Assessment

Hong Kong Building Environmental
Assessment Method (HBEAM) is a
voluntary scheme launched1996 as a
significant private sector initteve in Hong
Kong to promote environmentally friendly
design and construction practice for air
conditioned office buildings only. The HK
BEAM assessment system hasince
undergone several revisions to adherethe
government policy to foster sustainable
development in various building typologies
(including residential) in Hong Kong. It
covered a wide range of issues related to the
impacts of buildings on the environment in
the global, local and indoor scaldsee, Yik, &
Burnett, 2006) HKBEAM seeks to measure,
improve and label the performance of
buildings over their life cycle through
adoption of a set of best practice criteria. The
intention is that HKBEAM for new buildings
merges with that for existing buildings, such
that a building rated under HK 9 ! a
and suitably operated and maintained would
achieve a similar rating under HBEAM
WSEA&AGAY3IQ a2YS &SI Na
HKBEAM aim to reduce impacts of buildings
using the best available techniques and within
reasonable cost.

The comprehensive assessment framework
encompasses exemplary  environmental
practices in planning, design, construction,
commissioning, management and operation,
and maintenancgChu & Chan, 2005deed,
the assessment systenis comprisedof a
mixture of Performance specificand Yeature
specifi€xriteria. Performance specific criteria
are those credits awarded once the desired
performance level is achievgole, Howard,
Ikaga, & Nibel, 2005) while the feature
specific criteria awards credits based on the
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presence or absence of desirable featsi
for compliance with a threshold valyas per

codes)®. The total score awarded is the
aggregation of the total number of credits
obtained under the assessment schentigen
providing aYabel¥or building qualityin terms
of safety, health and comfort, important
considerations for building users (buyers,
tenants, occupants), and levels of
performance in respect of environmental and
social dimensionfHKBEAM Society, 2004)

Qredits related to energy use and indoor
environmental quality issues are
comparatively more significant than the other
environmental categories. It thus differs from
the assessmentframework of other major
green building assessment systen@edits
for energy water and IEQelated aspects
weighted in alignment with the goals, indicate
that the desigrbased assessment
methodology for assessing the energy credits
does not guarantee he energy saving for
certified buildinggLeu, 2012)The correlation
analysis for the relationship between pest
%c%upancy energy use and energy credits
earned indicates that the eventual rating does

not reflect actual energgavings. .
"USNW» . 20K OSNBRAZYa

> The HKBEAM structure comprises of two
criteria namelyprescripive (or featurespecific)
and performanceébased for covering a wide range
of energyefficient measures that can potentially
be incorporated in the building design. Prescriptive
criteria award credits based on the presence or
absence of certain desirabledtire. They do not
necessarily mean achieving a certain performance
target but are often established with reference to
good practices.(Lee, Chau, Yik, Burnett, & Tse,
2002)
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5.1.10 Leadership in Energy and 1 Materials and resources,
Environmental Design (LEED) 91 Indoor environmentaquality, and
9 Innovation (to test new strategies).

Leadership in Energy and Environmental
Design (LEED) is a voluntary, commercially
marketed and performanceased tool for
determining the environmental impact of a
facility from the wholebuilding perspective
(Kibert, 2013) It was designed by the U.S.
Green Building Council (USGBC) in 1998
through a consensus proced3ing, 2004)It is

a green building rating system for commercial,
institutional and residential new builds,
neighbourhoods, as well as retrofit®vering
seven areas of sustainability:

It adopts a wholeuilding approach that
encourages and guides a collaborative,
integrated design and construction process.
Due to its prominence and popularity in the
community of building owners, desigrs and
managers, the LEED system has received a
higher level scrutiny than other benchmarking
schemes, resulting in several critical reviews
pointing out its unintended consequences in
Sy O02dzNYy 3Ay 3 WLGNDESISE S
, Abeck, Bali, & Horvath, 2007)

Location and transportation, Similar to BREEAM and other tools, uptake in

Sustainaplg sites, the Global South has been limited (Séigure
Water efficiency, 12)

Energy and atmosphere,

= =4 =4 =4

Figurel12 Distribution of LEED projects globally (Source: USGBC 2016)

36| Page



























































































































